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THE INCIDENCE AND PROPHYLAXIS OF
HUMAN TRYPANOSOMIASIS IN NORTH
EASTERN RHODESIA

BY

ALLAN KINGHORN, MB, TORONTO,
JOHNSTON COLONIAL FELLOW, UNIVERSITY OF LIVERPOOL
AND

R, EUSTACE MONTGOMERY, MRCV.S,

(First interim report of the Lxpedition of the Liverpool School of
Tropical Medicine to the Zambesi, 1907-08)

When the Expedition to the Congo retwrned to England in the
autumn of 1gos, Dr. Todd stated that there was reason to fear an
extension of human trypanosomiasis from the Congo Free State into
British territory. This statement was based principally on the facts
that the disease was spreading steadily southwards, that imported
cases of sleeping sickness existed practically on the borders of
Rhodesia, at Moliro and Baudoinville on Lake Tanganyika, and that
one of the main trade routes ran from ths lake to Nyassa. The history
of the spread of the disease in the Congo showed that it had been
carried from point to point along the main caravan roads, often with
startling rapidity. .

In the following year, reports were received that an imported case
existed at the Belgpan post of Kasenga on the [.uapula River, and in
September, 1606, Dr. Todd and one of us were informed by Mr. F. W.
Arnott, of the Garanganza Mission, that cases were present at Lukafu
on the Lufira River. In November, Dr. Todd received from
Dr. Massey, then of the Tanganyika Concessions, Limited, a
commurncation stating that the disease was endemic in the villages
around Lake Kisale and some of its confluents, and further, that about
g per cent. of the carriers from Kabinda to Ruwe were infected.
(When Dr. Todd went through this part of the Congo, he found that
about 13 per cent. of the people in the neighbourhood of Kabinda
were infected, but that fish sellers from the South, whom he saw there,
were free from the disease) In about a year and a half then, June
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1605 to November 1000, the disease had become endemic around
Lake Kisale, having been nnported from Kabinda. As lo:u_is were
constantly being brought to the Katanga mines from these infected
areas, the greatest danger existed that foci of the disease would be
established there, especially as Dr. Massey had found tsetse flies
(G1. palpalis and G /. morsitans) in the immediate vicinity of some f’f
them. Most of the labour for these mines had been recruited in
British territory, so that the gravest fears were entertained that the
disease would be carried into Rhodesia by some of these men on
returning to their homes.  Finally, about the same time a report
reached home that the disease was invading the \Vestern shores of
Lake Mweru.

In consequence of this knowledge, representations were made (o
the Colonial Office by the Authorities of the School, pointing out the
danger of trypanosomiasis being carried into British territory, and
asking for support for an expedition which it was proposed to send
to the threatened districts 1o study more fully the local conditions
At the same time the British South Africa Company were asked 0
assist, as North-Eastern Rhodesia would probably be the first to
suffer,  This proposition was eventually accepted, and the present
expedition sent out.  Broken Hill was reached on June 16, 1507,
and shortly afterwards one of us left for Fort Jameson.

. The following report, 1t will be understood, does not discuss the
situation fully, as we have seen but
is believed, however, that enough
judge of the probable occurrence o
to judge the value of the v
for combating the disease.

a small portion of the country. It
evidence has been accumulated to
f human trypanosomiasis, and also
arious measures which have been suggested

ROUTE

On the accompanying map the route followed to date will be

fo : :
un_ci, and also those areas of North-Eastern Rhodesia in which
species of Glossing are known to oceur

Is not complete at present. So far
followed, as it is along the
disease is usually carried. A
inhabitants were palpated, an
gland punctyre was performe

This information, of course,
as possible the main roads were
se that experience has taught us the
°We went from village to village, all the
d in those cases in which it was possible;
d. This enabled us to control the value
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of gland palpation as a means of diagnosis so far as a country was
concerned in which the disease was supposed to be non-cxistent.
Most attention has been devoted to the Luapula division, as large
numbers of natives from this district have worked in the Katanga, and
as, in the natural course of events, it would be the first portion to be
invaded. The other area from which the disease was expected to enter
Rhodesia was along the border between Miweru and Tanganyika. As
yet we have not been able to visit this part, but evidence is
accumulating that the prediction made by Dr. Todd is in course of
fulfilment.

DISTRIBUTION OF TSETSE FLIES

A, IN NORTH-EASTERN RHODESIA.

1. Glossina palpalis. In brief, we now know that this species
exists along a large part of the Luapula and some of its confluents;
on the shores of Lake Mweru; and around the southern end of
Lake Tanganyika.

It was first found in 1906 by Dr. Noble at Kasenga and the
Nafunta Falls on the Congo side of the T.uapula. This year it was
found by Dr. Spillane along this river from Kapwepwi's to Kasiwa's
village, and along the British portion of the two lakes. We have
been able to confirm these observations as regards the Luapula. It
was also found by Dr. Spillane for some distance up the Mansa and
Kalingwisi rivers, and we have found it up the Luongo a short
distance from its month.

Along the portion of the river mentioned above, the bush extends
right to the margin of the water, where it assnmes a more luxuriant
growth and affords abundant shade. Frowm Chongola's to Sakontwi,
the river is bordered by wide flats almost completely destitute of
vegetation. From Sakontwi to Kapwepwi’s the shore is fringed by a
single, more or less continuous, row of bushes and small trees which
project obliquely outward-over the water.  Behind this there is a
bare, treeless strip of ground varying in width from 25 to 200 yards,
and beyond this again the ordinary thin bush of the country begins.
This lack of continuous shade behind the river and the small amount
of shelter afforded by the fringe of bushes probably account for the
absence of G/, palpalis. From Kasiwa's to Mweru, the conditions are
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somewhat sunilar except that swamps, onc to fw.c miles wide, replace
the dambos. This fly, (74, palpalis, is most readily found by p-’;dﬁhn.f-
just along the trees which line the shore, ﬂl.ld success often o‘dou:
this manceuvre when a scarch on tlic shore :tscll.' has been fruitless
As a rule, the fly will not come out to the canoc if very far from the
shore, although occasionally we Luve noticed 1t at a distance of from
100 to 150 yards. As has been observed before, we have found it :.o
be most active in the middle portion of the tay when thc. sun &
shining brightly. Early in the morning und late in the evening are
unfavourable hours to look for it.  We have also been able to confim:
the observation made in Uganda! that the fiy is absent from thos
portions of the shore where the trees are repluced by grass and
water weeds for any distance. _

2. Glossina morsitans.  \While we nse this specific name, we wish
it to be understood that the identification of our specimens is not
complete, so that in addition to (7L morsitans proper, the closely
related.pa!ﬁdipes may exist.  This will be discussed more fully at
later date.

This fly has an extremely wide distribution, not in defimtely
defined belts, such as are said 1o be found farther South, but mere
or less generally scattered over the whole country. For the pufpo‘ffs
of this report it is not necessary to give all the sitnations in detail:
it will suffice to say that it is found in most of the districts in greater
or lesser numbers.  \While these arcas are marked on the map, 1
must not be concluded as yet that they are not present in the
unmarked portions,

Like 7. palpalis, we have found themn to increase m activity 3%
the sun approaches the zenith, and to be fewer in number and less
voracious on dul] days, Their activity is maintained well on towards
stnsel, and we have noticed ap occasional one flying into the tent
afFer this time.  Water ang shade are not such necessary factors
this fly as to palpalis. \Ve have observed it at least three miles from
_water, and have been inforined by one of tle officials that e has secn
1t ten miles from water.  The amount of shade afTorded by the thi
type .of bush peculiar to the country 1g very 'small, in the dry season
Practically none. A certajy, amount of shelier jg required, however, a8

this fly is not found on the open dambos which break the continuity
of the bush. A
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The consensus of opinion throughout Rhodesia is that tsetse flies
are steadily incréasing in numbers, regions which only a few years
ago were free being now heavily infested by spectes of the genus,
ie., with Glossina morsitans and possibly pallidipes. 'This increase
cannot be ascribed to a corresponding increase in game, since large
areas exist where game is practically absent and tsetse flies abound,
while in other parts the reverse holds good.

B. IN THE NYASSALAND PROTECTORATE.

Glossina palpalis has not been found here, but other species are
known. G/ fusca has been observed in the Karonga district, and
again in the neighbourhood of Chiromo. G/, pallidipes was found
in the former area, and G/, morsitans is present in various parts of
the country.

C. IN THE KATANGA DISTRICT OF THE CONGO FREE STATE.

1. Glossina palpalis. From Dr. Massey we learn that this fly
occurs an the West shore of Mweru; at the junction of the Dilukwe
and Lufira rivers ; at Nkoni Hill on the Tufira; on the Lukulegi river
near the Congo-Zambesi watershed; at Busanga, junction of the
Lufupa and Lualaba (tin mines); on the South Kaluli, at the cut
road crossing from Ruwe to Mazangul’s; on the Lualaba, from the
Kalenga Falls to Chisamba; on the Inje dver, running into Lake
Kisale,

2. Glossina morsitans.  In the whole region bounded by the
Lualaba and Lufira; along the road from Kambove to Madona; in
the neighbourhood of Busanga; on the Lubudi river, and at its
junction with the Mkuleshi; on a line drawn from Ruwe to
Kansanshi, in two places.

The disease is endemic in this part of the Congo along the
Lualaba, from its junction with the Lubudi to its point of exit from
Lake Kisale, and on the Lufira around the Government post of
Kayumba and at its junction with the Dilukwe. Moreover, the whole
of the Lufira from Kisale to Mwenda's village, a short distance from
the Nkoni Hill Mission and the local administrative post of Lukafu,
is suspected. We have also mentioned above that imported cases of
the disease were present at Nkoni Hill in September, 1000.
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GLAND PALPATION AND PUNCTURE

Since Greig and Gray? noted that trypanosomes were faily
constantly present in the enlarged glinds of personus .suffcnng. from
trypanosomiasis, the cfficiency of this means of diagnosing the discase
i its earlier stages has been repeatedly demonstrated.  Dutton and
Todd® were the first to recognise its practical importance, and thew
experience led them to malke the statement that ‘every negro with
enlarged glands must be considered, until the contrary is proved, to
be a case of human trypanosomiasis”  Koch? confirmed the value of
the method in the course of his work, and more recently the British
investigators in Uganda have done the sime.

As compared witli other means of detecting the disease, in the
absence of definite symptoms, gland puncture is infnitely the best
This has been shown so clearly and so often that no stress need be
laid on it here, \While enlargement of the glands does not occur with
unfailing regularity in every case, the number of these is 0
comparatively small that it does not invalidate the practical utility of
the method nor the prophylactic measnres based on its apphcation.

In obtaining our results, we have used the classification adopted by
Dutton and Todd.5 This schedule is arbitrary, and is one into which
the personal equation enters to 1 large degree, but the exact
determination of the class in which the enlarged glands should be
placed, cg., * +—" or - +—-=/ is perhaps of more academic than

Practical value.  Our figures are based on the palpation of the glands
n the posterior triangle of the necl.

In the six months, JuIy—December,
examined, and of these 1

20°85, classified as follows

1907, some g,00% natives wert
878 had palpable glands, a percentage of

-—‘_-"—-_‘—n_

+ + - ‘ 4 - =
—_— =

> 36 ’ 1837

N
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or as percentages of population (based on number examined) :—

+ l + - + - -

{
i 0705 ‘ 399 2399

The majority (5,000) were from villages closely bordering the
Luapula, but the results from various other districts visited were much
the same, so that these figures may be accepted as a fair index of the
occurrence of enlarged glands throughout the whole country.

In as many cases as was practicable, gland puncture was performed
and the juices thus obtained examined microscopically. The results
were :-—

Class \ Numbet l Number l Number ) 2}, of successful
Palpated ‘ Punctured Infected _puncmres
+ [ 3 6o ]
- - ‘ o o
o= 1837 ‘ 297 o o |

b

b

From this table it will be seen that in the * +—"and * +— —
groups the result was uniformly negative, wiile of the five “+’ cases,
three harboured trypanocsomes,

These findings peint to the conclusions that slight enlargement of
the glands commonly occurs unassociated with trypanosomiasis, and
that excessive enlargement, in practice, means ‘sleeping sickness” By
this we mean that such cases should certainly be regarded with
suspicion, and should be isolated until puncture can be performed by
a properly qualified person. The number of positive cases we have
seen is altogether too small-to permit of any dogmatic statement as
to how great a percentage of ¢ + * glands, in this country, harbour the
parasites,

As regards Nyassaland, a report sent to us before leaving England
shows that of 3,407 natives examined in various parts of that

* One of these, a child 4 years old, had only one gland, measuring z X1 cm.
There was no apparent cause for the enlargement

..a_‘
= i =
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territory, 26 had * + ' glands, 400  + —, and 1,406 “ + ——' W
have no knowledge of any of these having been punctured, so that we
are not in a position to say whether any are infected. Judging,
however, from our results in Rhodesia, some of the negroes with ‘ '
glands might quite possibly be cases of the discase. While these
figures arc given as the results of the palpation of the glands in the
posterior triangle of the neck, one of us was informed by one of the
medical men concerned in collecting the figures that glands in al
parts of the neck werc included. If this is the case with all, the
figures would need to be corrected, since some of the glands, eg, the
submaxillary and suboccipital, are very frequently enlarged, from
causes other than trypanosome infection,

It therefore seems clear from the relative frequency of slight
glandular enlargement, and the uniformly negative findings on
puncture, that the axiom *glands mean trypanosomes’ needs to be
refnsed, so far, at least, as Rhodesia and Nyassaland are concered. It
might be stated that excessjve enlargement of the glands, sufficiently
mark?d to bring them into the ¢ .. category, must be regarded 2
meining tI‘IVPa_nosomiasis until the opposite has been proved. The
practical meaning is that a medical officer is the only person who can

satisfactorily apply the method of palpation,  This will be considered
In more detail below.,

OCCURRENCE OF CASES OF TRYPANOSOMIASIS

at which they were frst scen, all appeared to be in perfect
enlargement. I, all of them, th glis of t-he disease tban g-landuiar
the neck were the only Ones. he- glands .m the pos.tenor triangle !
dillage of e ors© v  which l.lad Increased in size. In the
one case war : :l:ls hGZ. Morsitans was present, but only the
Katangs mioo Som-e . ad a history of having worked in the
remembered thgy hum - fOllr.ye.ars previously.  When it s
N its onset, ang th Hosom 1sls is commonly very insidious
there can Lo o, 1Y remain free from symptoms for years
mentioned, at. these cases originated in the district

c?\-ldence that this view is correct i
mdigenous case was found in any of the

an tryp
at cases m
doubt th
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villages along the Iuapula, although GZ. palpalis is present and the
people constantly exposed to their bitess  The infection can be
clearly traced, then, from Kabinda to Lake Kisale, from there south-
wards to some of the Katanga mines,* and from these again it has
been brought into Rhodesia.

As regards the Northern portions of the country around Mwern
and Tanganyika, we have at present no personal experience, but
there 1s reason to believe that cases also exist there.  These would
not necessarily be introduced from the Katanga although the possi-
bility of this must not be overlooked. Very large numbers of natives
from these districts have worked in the mines, and since cases have
occurred amongst those who went from the Luvapula division, there is
just as much reason to expect that cases will be found in all the
districts from which labour has been drawn. The other point of
introduction would be from the endemic centres along the higher
reaches of the Luapula, and from Lake Tanganyika. In 1go1,
imported cases were present at Moliro,® in 1602, at Baudoinville, and
within the last year the disease has been reported as being endemic
in the vicinity of Vua. As fly exists (GZ. palpalis) along the shores
of Mweru and Tanganyika, as the people have been communicating
freely, and as there have been numbers of Swahili traders crossing
from one country to the other with their retinues, cases of the
disease might reasonably be looked for. There is good reason to
believe that these are present.

All these points bear out in a striking manner the correctness of
Dutton and Todd's® observations on the way in which the disease has
been carried from an infected to a non-infected region.

TRANSMISSION OF THE DISEASE

Wherever sleeping sickness has been found, its distribution has
heen closely related to that of Glossina palpalis. This has been
accepted as showing more or less conclusively that the disease can
only be transmitted by this species. While it would be idle to ignore
the inferences implied by this relationship of the disease and G/
palpalis, there is little foundation for the belief that this fly only is

' * At present there are a number of cases of human trypanosomiasis in the
hospital at Ruwe, and until very recently, at all events, at Kambove as well,

G
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responsible for the spread of the discase, in the light of our presest
Lnol\:ale;lfri; of the Congo Free State visited by the Exffxdn\:o.:;c:
this School to the Congo, the discase was found to . i !
disseminated, although G/, pal/palis was found only very mm}",
Since, therefore, the numbers of this fly did not appear to a\ccount{ha.
the number of cases, experimeits’ were 1n:{dc with various ;;,c
biting Arthropods—the larva of A urﬁ:m'rn'm)-m Intcola (fnl\gn : “::
Maggot), Oruithodores monbata, Stmsnulinm and :\nuph(‘llrvf":c—1
transmit 7'rypanosoma gambiense. Al these rcsullc.d ncgmi\ti,\‘
The experiments to {ransmit by meuans of tsetse flics were also
unsatisfactory, and although positive results were nhian::f'.d. the
number of flies required was so great that it was felt the solution had
not been reached.  In Uganda® the results were similar Large
numbers of flies were required for success, and this only followed
when the interval between the ' infecting ™ and the * tmnsumtiug'feﬁi
did not exceed 48 hours.  No satisfactory evidence of a development
cycle of the trypanosome in tsctse flies has yet heen obtained, :fnd
it can now be accepted as proved that transmission by mt'chz.tmca]
means  is - possible. The importance of this 1s sclf—cwden.t
Mechanical transmission does not explain satisfactorily the rapid
extension of the disease which has Le

en observed in many instances
nevertheless, whether it

is eventually shown that the trypanosomes
do pass through a cycle in the tsetse fly analogous to that obseﬁ’fd
n the case of so many other parasitic Protozoiu, and that Glessixd
palpalis is the natural transmitter of the disease, the practical impor-
tance of this accidental, or mechanical, transinission by other species
of the genus cannot be overlooked,

In a report sent in to the Administration of North-East Rhodesia
in 1906, Dr. Noble states that Dr. Polidori, of the Congo service, told
him that their experience led them to believe that G/ morsitans had
to be incriminated as wel] as G/ palpalis. Arguing by analogy
from the work on cattle trypanosomiasis, this is what would be
expec.tcd. As s well known, Ngana s ordilmril}' spread by Gl
morsitans (and probably Pallidipesy yey successful transmission
cxperiments have heen carried out with a Tabanid;® and other
trypanosommes, naturally trinsmitted by one species or other of the
genus Glossing, have been carrjeq from animal 1o animal by distinct
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i
species of the same genus and such entirely different ones as FI -
Stomoxys® and Tabanus. While arguing by analogy is often a 4
fallacious method, some proof that in this particular instance it can ! “1; '

P

be accepted is afforded by the recent demonstration in Uganda that S
. . §

Trypanosoma gambiense can be transmitted by G/, fuscal® i
This question of exactly what species of biting flies, more v iy
particularly tsetse, are capable of transmitting human trypanosomiasis o
is one of the most important which still remains to be decided in
connection with this disease.  If it can be shown that Glessina
palpalis is directly responsible for the spread of the disease and that ‘ !

the other species are only accidental carriers, the work of controlling 5
the extension will be very much simplified and the cost greatly ‘
lessened.  This is a point which merits attention from all the ! a |
Governments concerned. ll :

In brief, our knowledge as to the transmission of the disease
stands thus— .

I. The only known method of transmission is mechanical.

2. Gl palpalis and G/, fusca can transmit the disease.

3. At present all other species of G/ossina must be regarded
with equal suspicion. I

PROPHYLAXIS . .

The whole system of prophylaxis is based on the application of
gland palpation and puncture. Since by this means we are enabled
to detect the disease in its earliest stages in over 07 per cent. of the f
cases, we are in a position to weed out the infected and isolate them
before they have become very dangerous. It is manifest that as long
as the trypanosomes are confined to the glands, as opposed to the o o
!Jeripheral blood circulation, the chances of a tsetse fly becoming |g‘
infected are comparatively small.  Koch!! has also stated that the By |
tsetse flies he employed only became infected when animals were used M -l |
which had had the discase for a considerable length of time, and in i
whose blood the parasites were scanty.  From this it will be seen
that the value of gland palpation is enhanced so far as prophylactic £

measures are concerned.  These ineasures may be divided into two .
broad sections—1 major, and 2 minor measures.

C——.
e —
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1. MaAJOrR MEASUR _
These are—A. Control of native movements.
B. Segregation of cases.
C. Removal of villages from dangerous zones.

2. MINOR MEASURES.
A. Clearing. '
B. Education of the natives.
C. Personal prophylaxis. . . c
D. Destruction of tsetse flies, their larvae and pupe

I. MAJOR MEASURES.
A. Control of native movements.

Of their own accord, natives do not mow'.abﬂlIt }he Iiou:mmf
large bands. These are ecither directly associated with -‘Mci:tmll
Swahili, and Arab traders, or indirectly under their o
Legislation to control the direction of EhCSC movcmentS. fectel
accordingly do much (o prevent the importation of cases 'from l"ﬂ )
to non-infected areas. This legislation should makfa it an o ﬂf'ﬁ'
punishable by suitable fines, for any person ha\'ing. mfccted.::tl:ed
n his employ, taking natives from a non-infected region to an mied |
one and vice vers, or otherwise violating the regulations pl'f)““l]gatfe
from time to time with regard to sleeping sickness.*  \Wherevel
possible it would be well to h
distance certified
person.

ave all natives who are travelling for an}{
. el
as free from symptoms of the disease by a compet

In the case of North-East Rhodesia, the only dangeros
movements are from Madona

operations of the Swahil; tr
belicve that the cases we |
mines; in addition there ar

until very recently at Kamb
the whole of

to the Katanga mines, and t}:e
ader along the northern border. ¢
ave found originated at the Katang
¢ cases under treatment at Ruwe, and
ove as well; and tsetse flies exist along
the route from Madona to Kambove, The danger of
this traffic was pointed out ag long ago as February, 1907, and ﬂ}e
stoppage of labour-recruiting for the mines was then advised. This
however, was not done until Jater in the year, when the receipt of
reports from Dr. Sheffield Neave, iy addition 1o those previously sent

* That some such le

Madonag ig now the ang

gislation is Tequired i{
mnen have o

e
S shown by the fact that H"ho.“"gh

¥ place at which the Lu fhici

0 several occasions
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in by Dr. Massey, made it plain that the disease was steadily gaining
ground in the southern portions of the Congo Free State.  Permission
has been given to the Tanganyika Concessions, Limited, to recruit
labour in British territory to transport the loads now lying at Madona
(6,000 odd), and those actually in transit in the country, to the mines.
We are of the opinion that this policy is mistaken, and that the
Tanganyika Concessions should be required to take the loads across
the Luapula and find the necessary carriers in the Congo Free State.

On the West, Rhodesia is scparated from the Congo Free State
by a boundary which can be watched with comparative ease, viz, the
Luapula river.  With exception of fords at the Mombatuta Falls, at
Madona and at the Johnston Falls, the river can only be crossed in
canoes, and when the river is in flood these fords are impassable.
The measures suggested, therefore, to protect the river are the
confiscation of all canoes and the placing of patrols at the fords should
this be found necessary. To render these measures absolutely
effective, the co-operation of the Congo Government will have to be
obtained, for if the villages on that side of the river are allowed to
retain their canoes, it would nullify to a great degree the benefit
derived by the confiscation of the canoes on the British side. If the
mining companies in the Katanga refused to give work to any natives
of Rhodesia who might get across the river, the general mass of
natives would soon learn that it was useless to go to the mines, and
the temptation to leave their villages would thus be removed. In
addition any uninfected natives of British territory who are in the
Katanga at present should be returned immediately.

The operations of the Swahili traders are chiefly confined to the
northern border. The obvious way of dealing with them is to refuse
licenses and to require them to leave the country absolutely.
Regulations to this eflect have been passed. The control of a land
boundary, especially in a country like Africa, cannot be perfectly
effected, but by the stoppage of organised traffic much can be done.
Eventually it may be necessary to establish a patrol along the border
between Mweru and Tanganyika, but the utility of moving all the
villages from a strip parallel with the boundary might first be
considered.  If practicable, it would do more to stop communication
than any system of surveillance, however complete. Iere
co-operation with the Congo authorities would be advisable,
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Another region which requires ultc‘mum 15 that .]lan of tfx |
boundary between North-East Rhudcm:u and the Congo Suw
extending from the Luapula to North-\West ‘Rl.ludl‘ﬁlil. One of.as
was informed by Mr. Croad, the Native Conunissioner at Serenje, tan
the Congo Free State cliimed the territory twenty nnh?s to the Ex
of the true boundary, and that iu this debated land the Katanga mioes I
arc recruiting labour.  Until the boundary dispute 15 .sclflt‘d. the
British and Congo authorities should umte in forbidding ay
recruiting to be done in the country in question.

Along the frontier between North-West Rhodesia and the Conge
Free State no natives are now supposed to cross, amd as the comdy
along this border is very sparsely populated there 1s not much violati
of this regulation. The most Important point is that all loads goxg
to the Katanga mines have Lo he carricd from the frontier by labor
recruited in that territory.  As we have pointed out above, this shoud
also be the case in North-LLast Rliodesia, |

With respect to Nyassaland, no labour is now allowed to procetd
to the Katanga.  While this Is 50, it must not be forgotten that thee
are there a number of skilled workmen and raw labourers from th
country, and these will be returning to their homes at future dates
It is an open question whether some of those who have already gost
home have not already carried the mfection into the Protectorate
Just as has occurred in the case of Rhodesia.  In a recent number o
Journal)? we potice that the Principal Medica
Oficer of Nyassatand docs not anticipate the entrance of the dise
from the North, and even if this be so, point on which we still hatt
some doubts, the possibility of iy coming in by the route mentiontd
above must not be ignored. Ag G4 fusca occurs in the Protectoratt
and as it is capable of transmitting the disease, the danger which m2}
}"csult f.rom the inlroduction of humap trypanosomiasis is apparetl:
T'he chief line of trade [rom the North end of Nyassa is from Karongl
to Kasama, in Rhodesia. g, far s is known at present there is 1

» though odqg cases of the disease, ,‘mportfd
cighbourhood.  Whether thert
an IZast Africa, we cannof
ere present at Udjidji in 1906, ot
long the German shore of Tanganyika to belo®
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B. Segregation of cases,

This is a most necessary precaution. Cases ol trypanosomiasis
exist in the country and tsetse flies are widely distributed, in one
instance, at least, being fairly plentiful in the village n which an
infected man was living. The practical application of gland
palpation and puncture are the means to be adopted in finding the
cases. Dutton and Todd pointed out that any European, or even
intelligent native, could apply the method. While it cannot be
doubted this is possible, it would be advisable not to rely on the
chance assistance of either of these. Even wilh the best of
intentions, the majority of Luropeans would not fully appreciate the
importance of the issues involved, and would soon tire of practising
it. A dependence ou results thus obtained would only lead to a false
sense of sccurity. Again, the fact that enlarged glands in this
country does not necessarily mean trypanosomiasis is another reason
why the work should be left in the hands of trained medical officers.
The saving of time where palpation and puncture can be done on the
spot, and the consequently lessened danger of having possibly
infected people travelling through the country to the nearest medical
officer, are facts worthy ol consideration. At the present date it
apipears probable that cases are scattered over a wide area of the
territory ; therefore we would suggest that a sufficient number of
special medical officers be appointed to travel sysiematically through
all the villages palpating all the natives and puncturing those in which
this was indicated. In the event of cases being discovered, they
should at once be removed to a segregution camp for treatment.
Before leaving their villages, or, in facl, as soon as the diagnosis had
been established, they should be given a full dose of atoxyl,
preferably intravenously. This would drive the trypanosomes from
the peripheral circnkation—Koch!3 states for at least 30 days—and
would prevent the possibility of infected persons acting as
disseminators of the disease on their way to the camp.

It must not be thought that one visit to a village will be sufficient.
Two of the cases we found only escaped earlier detection by reason
of the fact that they were absent from their villages when these were
first visited.

The districts into which the country is divided for this purpose
should not be so large as to make it impossible for the medical officer

e r———————— = .
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to do the work satisfactorily. The villuges should t)rl.-.us:(lle.(liditi;zi
twice a year, though oftener would be m‘uch prcfcmb c. ]auﬂ: o
Too much work would be entailed if one 111¢d_|<:.: officer
1 Hing, and in addition look after
expected to do ail this tra.v? g, . on o e
segregation camp. To provide two nicdical nlc.l.1 or S
sickness district would perhaps be too c.\'lpcnslvc,. Lh(zugd o
political divisions (in North-Eastern Rhcidcsm) are .u!h%rch ) 5
number would be required. In North-Lastern Rhodesia the ca_{]k
will be found chiefly along the fronticr, and 1t would be {quite posst ‘
to have one central segregation cump somewhere on the p]alea.;
which would serve the requircments of the whole Northern portion o
the country, This would have to be under a rcsidcnt. doctor, :
It must be admitted that this scheme will entail a Sllbstant.l
expenditure, but the cost will only be a [raction of lhe. loss “'}”CE
would result from a wide-spread extension of sleeping s:cknes?, an
in addition there is a fair chance of success 1f put into operation at
once.  Another point is that the expenditure would probably not be
a4 pernmanent drain on tlie country, as when all the cases have been
found and isolated, and when the fronticrs have been finally closed,
the staff could be reduced. As more knowledge is obtained of the
bionomics of tsetse flies, of the fate of trypanosomes ingested by the,
and of what flies ure capable of transinitting the discase, othet
methods of controlling its spread may be found.
In Nyassaland the disease is unknown at present, though thert
isa possibility of it being in the country already.

C. Removal of villages from dangerous zones,
the introduction of 5 case of t

situations where Gl palpalis, at least, exists, it
should be put mto application,

resorted to. Ip Rhodesia, this mey

lying along the Luapula, Mansa, Luongo and Kalungwisi rivers and
Lakes Mwery ang Tanganyika,

o Whether it can be done in all thest
Situations we canpot say, but with regard to the Luapula, the Mans?
and the Ly it 1 i ¢ and in faet ig being enforced. In

In other ecases clearing must be
sure would apply to those villages

F




93

advent of British rule had ensured peace; formerly they were further
back in the hills, and it is to these former siles that they are being
moved. This procedure will also lessen the chance of natives crossing
the river surreptitiously.

2. MINOR MEASURES.
A, Clearing.

In those cases in which the villages cannot be moved, the
surrounding land must be cleared. The extent to which this must be
done appears to be varable. Dutton and Todd advise 300 yards,
while in Uganda, Dr. Hodges! states that a break of 30 yards (in
the case of G/ palpalis) is sufficient to banish them from their
natural haunts, In this connection Madona affords a striking
example.  On either side of the ferry, the whole shore has been
absolutely cleared for a distance of 200 yards. Beyond this again the
land is planted with gardens for some distance (about s00 yards to
the East and 700 to the Wesl). From the river's edge the clearing
extends back for 350 yards, and in the middle of this clearing, some
225 yards from the river, the various residences and offices are placed.
The river here is over 400 yards in width. It will thus be seen that
the cleanng more than satislies the most exacling demand that has
yet been made, but in spite of its extent, spectmens of G2 palpalis
have been seen and caught on at least hall a dozen occasions on the
verandahs of some of the buildings, and this too when there was no
possibility of them having been accidentally carried from the bushy
part of the shore. We would, therefore, consider it more advisable
to move villages from fly-infestec locations than to leave them In
small clearings. The native is notoriously lazy and careless, and
even if forced to make clearings, would allow them to grow up again
unchecked unless coutinucusly supervised.  In cases where villages
have 10 be left, we would insist on the 300 yard clearing as the very
smallest that should be allowed.

B. Education of the natives,

The relationship existing between tsetse flies and sleeping sickness
should be explained to the chiefs, and thie importance of placing their
villages in fly-free country. So far as Rhodesia is concerned, most
of the natives know from practical experience that cattle and sheep
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invariably die when brought into contact .\\’IEII ’;uzrmni!;c;ccat:da“:;f
therefore appreciate the importance qf giving .l waeﬂ e
berth. At present sleeping sickness is unknow 1t to the e
unless controlled they would not be deterred qu.].pljrrf:;,‘im
occupations as fishing, by an ubstract fear n'f a :Itse."«u.c 0 . kmwnz
know nothing. The ordinary bush tsetse (G2, morsitans) s e
most of them, as mentioned, but they arc not 50 well H.Cl.]u:ll}l e o |
palpalis. The chiefs night be asked to notify any case o fm.hm I
illness in their villages and to clear the bush around the places uh
water Is drawn. No reliance, however, could be placed on thes
promises to carry out any regulations.®

C. Personal prophylaxis.

This is obviously directed 1o the prevention of the bites of tsets;
flies.  Adequaltce clothing and the use of sote of the means adoptct
in the prophylaxis of malaria would be applicable here, c.g., head nets
where the fly are very bad.

D.  Destruction of tsetse fljes,

Unfortnuately we know of 110 means of dircctly destroying them. :
Very little is known of the bionomics of these insects, so that we are
in the durk as to their most vaulnerable point.  So far as °l‘]r
experience gocs, buring the veldy does not make much differerce in |
the number of flies. Indirect Ihcasurcs of banishing them, such 2
clearing, have beey mentioned above,

In brief then, the Measures we would suggest for adoption it
Rhodesia are_—

L. The absolute ap mmnnediate closure of the Luapula. :

2. The stoppage of lransport fron, Madona to Kambove by
natives of Rhodesiy,

3. The return of 3 uninfecte(] natives of Rhodesia, and Nyassa
land, from the Katanga mines to thejr ho

4. The varioys mining Companies in the Katanga should be
requested to refuse work to any native of Rhodesia.

5 The Rhodesiup and  Congo Governments should refuse
permission to recryjt labour in dis

puted lerritory.
* For instance the chiefs along the ri L oot
: ver hav mus
take anyone, white ’or black, across,g e re been b caser el

: . . e L
€t In spite of s ; ve come und
our owy observanee, ¥ Pite of this such cases have

mes, [
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6. All the canoes along the Luapula river should be seized,

7. All Arab and Swahili traders should be expelled from the
country.

8. All villages on either side of the Mweru-Tanganyika boundary
should be moved back, if possible.

0. Should it bhe impossible to carry Noo 8 wto effect, the
establishment of patrols must be considered. This would, however,
not be so satisfactory.

10. Legislation should be passed to deal with any inflringements
of the regulations promulgated with regard to sleeping sickness,

11. The Gevernment of the Conge Free State should be
requested to co-operate actively with the Admiuistration of Rhodesia
in rendering any measnres cffective which may be adopted from time
to time for the protection of the frontiers.

12, That special medical officers be appointed to travel through
the country to search for cases of the disease

13.  That a central segregation camp, under a resident doctor, be
established in a district frce from fly.

14. That all villages be moved, wherever possible, from the
vicinity of tsetse fies, more particularly (Flossina pal palis.

15. In cases where removal is impossible, clearings round the
villages at least 300 yards In width should be insisted on,

16.  The chiels should be instructed with regard to the disease,
its relationship to tsetse flies, and the importance of keeping the
viltages in fly-free country.

Madona, February 152, 1908,

In a letter dated Madona, Icbrnary 13th, 1908, Dr. Kinghorn
refers to the official report of Dr. Spillane, . . . . He states that the
report verifies what Dr. Todd prophesied in 1go6.  He also states that
G4 morsitans, as a possible transmitier of the disease, is ignored in
drawing up preventive regulations,

‘ Another case of sleeping sickness has been found in the vicinity
of Madona. This man, a chicf named Alatanda, says he has never
been in the Congo since Europeans came into the country.  His
village is not [ar away from two others in which cases have been

found.




90

“He has been a very big man, over si..\' feet in heght :‘md \Tr}e:]l-
developed.  Now he is very much emaciated, can only rise wthen
assisted, and walks with difficulty. Has no headache or othe
symptoms.  Glands + — —, and on puncture show trypanosomfzs:
These are also present in the peripheral blood. TP‘:c cas;lo\»;;
diagnosed by Dr. Storrs, M.O., and [ found trypanosomes in the blood:

REFERENCES

1. Colonial Reports, Uganda, No, 4662, 190y (proof).

2. GrE1G ann Gurav. British Medical Journal, May 18, I()l?4 ‘ -

3 Durrox ann Toun, ¢ Gland nnucture in Trypanosumiasis.'  Liverpool Schoo
of Tropical Medicine, Memoir XV, igog _

4+ KocH, R, “Ugber die bisherigen Verlanf der Dentschen Expedition zut

‘ Erforschung  der Schlafkrankheit  in Ostafrika.? Deutsche  Med.
Wochenschrift, No. 51, tgob. 7

5- Durrow ann Tonn. ¢ Gland Palpation in Hwman Trypanosomiasis.” Liver
pool School of Tiopical Medicine, Memoir X VIII, 1906,

6. DurTtox ann Tonn, ‘Distribution . . . . of Sleeping Sickness in the Congo
Free State.’  Liverpool School of Tropical Medicine, Memoir XVIII, 19"‘"‘

7. DuttoNn, Tobn anp Haxingrox., Trypauosome Transmission Experiments.
Annals of Tropical Medicine and Parasitology, Vol. I, No. 2, 1907

8 MiNcwiN, Grav axn Turroon. "Glossina  palpalis in its relation to
Lryp. gambiense and other trypanosomes.’ Proe, Roy, Soc., Series B, Vol
78, No. Bgag, p. o242, 1506,

9. SERGENT, En. any ET. ' Ltudes sur les trypanosomiases de lierberie e
:9(35.’ Amn. de'lust, Pasy,, o, XX, p. 663, Ang. 1gob,

to. Colonial Reports, Kast Africa I'rotectorate, No, 6490, 1go7 (prool)

1. Kocn, B, \rol-lnuﬁge Miuheilnng iiber dig Ergebnisse ejner Forschungsreise
nach Ostairika.' Deyy. led. Wochenschrift, Vol, 31, No. 47, 1907

12. Report revieweq in British Medical Journal, No, 2444. Nov. 2, 1907,

13- Koo, R. “Berient Uber die Titigkeit der deutschen Expedition zur

Etforschung der Schlafkrankheit bis zum 254 November, 1go."  Deutsche
Med. \Vochenschrift, Vol. 33, No. 2, 190y




